Optimal design of passive power filters using genetic algorithm by Muhammd, Faiz
 OPTIMAL DESIGN OF PASSIVE POWER FILTERS USING GENETIC 
ALGORITHM 
FAIZ MUHAMMD 
A project report submitted in partial fulfilment of the 
requirements for the award of the degree of 
Master of Engineering (Electrical-Power)  
Faculty of Electrical Engineering 






















I am indeed grateful to Almighty Allah for providing me opportunity and 
strength to commence and conclude my Master of Engineering at university 
technology Malaysia  
 
I would like to express my heart-felt gratitude to my supervisor Honourable 
Madam Dr Dalila Bt Mat Said for her inspirational guidance and excellent 
supervision and encouragement throughout the duration of my work.  
 
I wish to express my sincere appreciation to the faculty members Dr Mohd 
Junaidi Bin Abdul Aziz, Associate Professor Dr Azhar Bin Khairuddin and Dr Md 
Pauzi Bin Abdullah for their valuable contributions during my course work  
         
I should not forget to appreciate the encouragement and support received 
from my father Professor Mueendin from department of electrical and electronic 
engineering and other family members. I also would like to appreciate all those that 
have helped me directly or indirectly towards the completion of this project 







 Recent advances in the field of power electronic technology and growing and 
wide-spread uses of nonlinear loads are responsible for the generation of the 
harmonics in the power system; this significantly degrades the power quality. One of 
the most common methods to reduce harmonic distortion is to use the passive filters. 
The objective of this research is to develop a system with three-phase uncontrolled 
rectifier for harmonic analysis and to design an optimal harmonic passive filter. 
Since the applications of “artificial intelligence” has been increased to find the 
practical solutions for the recent developments in engineering and technology. 
Therefore, it has been decided to apply genetic algorithm for the optimization of 
passive filter design. In order to fulfil the objectives, optimum passive power filters 
are designed using MATLAB software. The optimal filter improves the system 










Kemajuan terkini dalam bidang teknologi elektronik kuasa dan penggunaan 
lebih banyak beban tidak linear menyumbang kepada penjanaan harmonik dalam 
sistem kuasa; ini dengan ketara merendahkan kualiti kuasa. Salah satu kaedah yang 
paling biasa untuk mengurangkan herotan harmonik adalah dengan menggunakan 
penapis pasif. Objektif kajian ini adalah untuk membangunkan satu sistem tiga fasa 
penerus terkawal bertujuan untuk menganalisa harmonik dan untuk merekabentuk 
penapis harmonik pasif yang optimum. Kemajuan aplikasi "kepintaran buatan" telah 
menyumbang kepada penyelesaian yang praktikal dalam perkembangan terkini  
bidang kejuruteraan dan teknologi. Oleh itu, algoritma genetik telah digunakan untuk 
pengoptimuman rekabentuk penapis pasif. Dalam usaha untuk memenuhi objektif, 
penapis kuasa pasif yang optimum  direkabentuk dengan menggunakan perisian 
MATLAB. Penapis optimum dapat meningkatkan prestasi sistem dengan 
mengurangkan herotan harmonik yang mematuhi had piawai. 
 
